(40 × 50 × 32 cm), a material that according to the manufacturer (Decorplax S.L., 144 Humanes, Spain) ensures 92% transmittance in the visible spectrum and a very low 145 emission in the infrared wavelength. To allow air circulation and so to avoid 146 overheating, OTCs are suspended 3-5 cm over the ground by a metal frame. Ten plots 147 (1.25 x 1.25 m) per combination of treatments were randomly distributed and separated 148 at least 1 m to diminish the risk of lack of independence between replicates (n = 40). 149 We inserted a PVC collar (20 cm diameter, 8 cm height) in each plot to monitor soil Testing the warming effects on soil microclimatic conditions 154 We focused on warming effects on soil temperature and soil moisture as the two main The soil CO2 efflux rate of the whole soil column, including both biocrusts and soil 167 microbial communities, was measured in situ once a month in two contrasted periods: 168 0-2 yr (short-term hereafter) and 8-10 yr (long-term hereafter) after the setup of the 169 experiment. Measurements were conducted with a closed dynamic system (Li-8100). 170 The opaque chamber used for these measurements had a volume of 4843 cm 3 and 171 covered an area of 317.8 cm 2 . Given the low CO2 efflux rates typically observed in sampling period was set-up to 120 s to ensure reliable measurements. In every survey, 174 half of the replicates were measured in one day (between 10:00 am and 13:00 pm), and 175 the other half were measured over the next day in the same period. Annual plants were 176 removed from the PVC collars at least 48 hours before soil respiration measurements. 177 Soil respiration missing data due to technical issues was imputed using the R with the fewest gaps and then iteratively re-fits new imputation models until a stopping 183 criterion is reached. We fit one separated missForest model for each combination of 184 treatments (i.e. four models in total) including soil respiration, temperature and 185 moisture, biocrust cover and sampling date. 186 We evaluated the temperature sensitivity of soil respiration using Q10, defined as 187 the increment in soil respiration when temperature increases by 10ºC and calculated at Wookey, 2009), and hence we measured soil microbial biomass using three different 243 methods to increase the robustness of our results. First, we measured soil induced Statistical analyses 258 We conducted a series of statistical analyses to achieve the different objectives of the 259 study. To achieve objective i (i.e. how short-and long-term warming affect soil 260 respiration and its temperature sensitivity), we built linear mixed-effect regression 261 models (LMMs) that included warming, initial biocrust cover and their interaction as To do so, we evaluated the relationship between the RR of soil respiration and that of 291 biocrust cover using LMs. The RRs were calculated as described above for soil 292 respiration.
293
To achieve objective iv (address the importance of thermal acclimation by soil 294 microbial respiration), we tested whether soil heterotrophic microbial respiration 295 acclimates to elevated temperatures after long-term warming. To do so, we statistically between assay temperature and the warming treatment was also tested but removed 307 because it was not significant (p =0.860).
308
All the statistical analyses were conducted using the R 3. Warming significantly increased soil respiration during the first two years of the 318 experiment in the high biocrust cover plots (Figure 1a , Table S1 , p = 0.029). However, 319 these positive effects disappeared in the long-term (i.e. 8 to 10 years after experimental 320 setup; Figure 1b , Table S2 , p=0.457). Seasonally, soil respiration rates were consistently 321 greater in autumn and spring, matching major precipitation events over both the short-322 (Figure 2a ) and the long-term (Figure 2b) . The Q10 was similar in warmed and control 323 plots in the short-term ( Figure S2a , p = 0.818), but this variable was a 10% lower (95% 324 CI= 9 to 11%) in warmed than in control plots for both biocrust cover levels in the long-325 term ( Figure S2b , p < 0.001). On average, soil temperature was 2.95ºC (95% CI= 2.90 to 2.99 ºC) and 1.43ºC (95% 330 CI= 1.39 to 1.48 ºC) higher in warmed than in control plots at both short and long-term 331 periods, respectively ( Figure S3a and b, respectively, p < 0.001 for both periods). In the 332 short-term, mean soil moisture was 1.5% (95% CI= 0.67 to 1.55%) lower in warmed 333 than in control plots ( Figure S4a , p< 0.001). However, this effect on soil moisture was 334 not observed under long-term warming ( Figure S4b, p=0 .227). Seasonally, differences 335 in soil temperature and moisture between control and warmed plots were greater in 336 summer (i.e. from July to September) both in the short- (Figure 2c and e, respectively) 337 and long-term (Figure 2d and f, respectively) .
338
The effect size of warming on soil respiration, as measured with the response 339 ratio, increased when the warming effect on soil temperature was higher under short-340 term warming (Figure 3a) . Contrarily, the effect sizes of warming on soil respiration 341 and soil temperature were not related under long-term warming (Figure 3b ). On the 342 other hand, the effect sizes of warming on soil respiration and moisture were not related 343 in the short-( Figure 3c ) and long-term ( Figure 3d ) periods.
345
Changes in biocrust cover as a driver of soil respiration responses to warming 346 In the short-term, the total biocrust cover was similar in warmed (9.40%, 95%CI= 8.84 347 to 9.96% and 66.27%, 95% CI= 63.80 to 68.80%, for low and high initial biocrust cover 348 respectively) and control (7.94%, 95% CI= 7.51 to 8.37% and 64.18%, 95%CI=62.43 to 349 65.92% , for low and high initial biocrust cover respectively) plots ( Figure S5a Although the positive assay temperature effects on potential soil microbial respiration 362 rates were the largest in magnitude by far ( Figure 5 , Table S3 , p <0.001), we also found 363 a negative effect of warming on soil microbial respiration ( Figure 5 , Table S3 , p = 364 0.002), which was on average a 30% lower across all assay temperatures. Importantly, 365 this reduction accounted for potential differences in microbial biomass between soil 366 samples (models statistically controlled for differences in microbial biomass), and 367 substrate limitation (incubations were performed with substrate in excess). These results
368
were observed independently of the method used to estimate soil microbial biomass (i.e.
369
Yeast-SIR, CFE or qPCR, Table S3 ). (Table S3 ). Specifically, the unstandardized coefficients were used in a were the main driver underlying the short-term soil respiration responses to warming, 444 given that the mean soil moisture observed (8.5% in the short-term) may be enough to 445 support microbial activity. However, we did not observe this direct effect of warming- underlying soil respiration responses to elevated temperatures in the long-term.
472
Therefore, we tested whether changes in biocrust cover and thermal acclimation of soil 473 microbiota could be the drivers of the soil respiration responses to warming observed. 474 We observed that soil respiration was larger in the plots with high compared 475 with low initial biocrust cover during both warming periods, albeit temporal trends of In conclusion, we found that short-term increases on soil respiration with 531 warming disappeared after ten years of continuous warming in a biocrust-dominated 532 dryland. This pattern was associated with a long-term decreased in temperature 533 sensitivity of soil respiration (Q10). Our results suggest that the main driver regulating 534 short-term soil respiration responses to warming was the increase in soil temperature, 
